Abstract. The cubic compressive strength is one of the important mechanical properties of concrete, and the indicator of cubic compressive strength of recycled sand concrete is more important to be promoted. This paper presents the results of the cubic compressive strength tests on concrete specimens using the recycled sand, the replacement ratios of recycled sand by mass to the natural sand are 0, 30%, 50%, 70% and 100% respectively. This could be used as a reference for the applications of the concrete using the recycled sand in engineering.
Introduction
As the infrastructure has developed rapidly, but the resources of natural sand is lacking and unsustainable not to meet production requirements. Recycled sand is broken by construction waste, which could be used in the mixture of cement concrete as fine aggregate instead of natural sand. The use of recycled sand in concrete structure has become more and more important. It can make construction industry develop with environmentally friendliness and sustainability.
Currently, research on compressive strength of manufactured sand concrete under the main emphasis of a single replacement ratio. Guangzhi Zhuang [1] found the water usage increase with the growth of recycled sand content at the same consistence; the recycled aggregate mortar has a better water-holding capacity than ordinary mortar; volume content of recycled sand has a different influence to different grades strength mortar. The influence situation depend on the mortar strength grade, curing age, configuration of recycled sand, volume content of recycled sand and the best content is exist in low grade strength mortar. Transformation of particle shape can increase the strength of recycled aggregate mortar, so is the water usage. Mei Huang [2] found that It has a better result to utilize comprehensively the regenerating of the waste residue in project construction. And its comprehensive benefit is remarkable. Yu Guan [3] found that the compressive strength of reclaimed sand has a good linear relationship with the increase of cement consumption. The gradation of reclaimed sand has a great influence on compressive strength. When the reclaimed sand crush exceeds the national standard, Can be used to configure high-strength mortar. Jianzhuang Xiao [4] found the results indicated that the recycled coarse aggregate(RCA)replacement ratio has a remarkable influence on the compressive strength of recycled aggregate concrete, the relationships between the compressive strength and the m w /m c ratio are also different for different RCA replacement ratios and the developments for the compressive strength of recycled aggregate concrete are not exactly the same as that of normal concrete. Nevertheless, the compressive strength of recycled aggregate concrete can achieve the target compressive strength by adjusting the m w /m c ratio. Jinghai Zhou [5] found The results prove the tensile strength, elastic modulus, splitting tensile strength of the recycled aggregate concrete are relatively reduce, as common in the failure modes of cube test block and ordinary concrete, both the gel decent damage between coarse aggregate and cement bond, stress-strain curve similar to ordinary concrete. The conclusions show that when the recycled aggregate replacement rate at 50% , get higher compressive strength, then should not adopt the calculation formula of "design of concrete structures" to account tensile strength and elastic modulus of the recycled concrete, we present formula of recycled concrete tensile strength and elastic modulus.
In order to deep study the performances of recycled sand concrete and expand its field of use, this paper would study mainly the compressive strength of the concrete under case of natural sand substituted by manufactured sand at replacement ratios of 0, 30%, 50%, 70% and 100% respectively in C50.
Materials and Their Performance
Materials Cement: P.O 42.5, Henan Mengdian Cement Co., Ltd.
Coarse aggregate: made by lime stone in Xinmi, Henan Province; grain sizes were between 10mm and 30mm.
Fine-grained aggregate: two kinds of fine aggregate were used in this test. One was natural sand from Lushan, Henan Province, the other was manufactured sand made in Jiayu, Henan Province.
Fly ash: fly ash Ⅰ , made by Shouyangshan Thermal Power Plant, Luoyang. Water-reduce admixtures: TH-2 efficient retardation and water-reduce admixtures. The performances of raw materials are in line with appropriate standards, norms after testing.
The Main physical Properties and the Particle Grading of the Manufactured Sand
The main physical properties and the particle grading of the manufactured sand are described in Table 1 and Table 2 respectively. 
Mix Design of Recycled Sand and Concrete
In order to study the mechanical properties of recycled sand concrete and explore it's application field, C40 was selected as research object. The fundamental mechanical properties of the concrete using the different replacement ratio of recycled sand by mass was analyzed and discussed. By testing and actual using of concrete, the optimum mix of natural sand concrete was designed. Based on the mix, the mix of recycled sand concrete by the different replacement ratios was designed. The replacement ratios of recycled sand by mass to the natural sand are 0, 0.30, 0.50, 0.70 and 1.00 respectively. The mixture ratio of recycled sand concrete was concluded in Table 3 . 
Test Result and Analysis
The cubic compressive strength of recycled concrete at different ages and replacement ratios were presented in Table 4 . See Figure 1 and Figure 2 for graphs showing the cubic compressive strength -replacement ratios curve and cubic compressive strength -age curve from Table 4 . Based on the curves above, three discussions were drawn: (1)The cubic compressive strength of manufactured sand concrete was greater than natural sand concrete. This was mainly due to recycled sand improved the interface structure of mastic and aggregate, which increased the density of concrete and the interlocking between aggregates. First, the surface of recycled sand was fresh with rich angular, but there was weathered layer on the (2)The cubic compressive strength of recycled sand concrete had the trend of growing with ages increased. After 14 days, the increasing trend of compressive strength got gentle. This might be due to the physical properties of recycled sand. There were many cracks in the surface of recycled sand. After 14 days, the destructions of concrete occurred not only on the interface of cement mastic and in cement mastic itself, but also in recycled sand. So the late strength of recycled sand concrete grew slower.
(3)The cubic compressive strength of recycled sand concrete had the trend of growing with the replacement ratio increasing. But after 7 days, the compressive strength of the concrete whose replacement ratio was 50% was higher than any other concrete in different replacement ratio. The concrete could fully hydrate after 7 days in the condition of this test. This showed that there was an optimum replacement ratio of the recycled sand by mass to the natural sand. In the range of optimum replacement ratio, concrete had not only good workability but also high compressive strength and durability. This showed that an optimum replacement ratio of the manufactured sand by mass to the natural sand was 50%.
General Conclusion
The compressive strength of manufactured sand concrete were superior to natural sand concrete in the same circumstances of the water-cement ratio, other materials and admixtures. This showed that it was feasible to produce high properties concrete by using recycled sand. Through analyzing and comparing the cubic compressive strength of recycled sand concrete with natural concrete, an optimum replacement ratio of recycled sand was found. In this test, the conclusions show that when the recycled aggregate replacement rate at 50%.
